
DT05 



10/5175 

PCT/PTO 0 8 DEC2I1III 



PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



For: MULTISERVICE HEAT EXCHANGE UNIT 

SUBMISSION OF COPY OF ANNEXES TO INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT 

Mail Stop PCT 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Please find attached a copy of the Annexes to the International Preliminary 
Examination Report. Please note that the claims attached hereto are for information puiposes 
only, as they are further amended in a preliminary amendment filed herewith. 



In re Application of FILIPPI et al. 
Application No. 
Filed: Herewith 



Examiner: 



Group Art Unit: 



Sir: 



Respectfully submitted. 



Dated: 





Mark D. Passler 
Registration No. 40,764 
AKERMAN SENTERFITT 
Post Office Box 3188 
West Palm Beach, FL 33402-3188 
Tel: (561) 653-5000 



Docket No. 9526-46 



{WP208779;1) 



Express Mail Label 
EV335801314US 



PATENT COOPERATION TREATY 

PCT 



g2 FEB 2005 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Appllcanfs or agent's file reference 
MTC022BWO 



Brto ei iDTUBD A rvTiOM See Notification of Trans lnlfta'ohhtemallorBCT 
FOR FURTHER ACTION preliminary Examination Report (l-omi HO i /IHbM/* i tt) 



RECEIVED 

22!SEP 200'f 



International application No. 
PCT/EP 03/35840 



International filing date (dayAnonth^ear) 
04.06.2003 



Priority date (dayAnonUi^ear) 
28.06.2002 



International Patent Classification (IPC) or both national classification and IPC 
F28D9i00 



Applicant 

METHANOL CASALE S.A. et al. 



1. This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 5 sheets, including this cover sheet 

^ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims andAjr drawings which have 
been amended and are the basis for this report andA>r sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instmctlons under the PCT). 

These annexes consist of a total of 1 5 sheets. 



3. This report contains indications relating to the following items: 

Basis of the opinion 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and Industrial applicability 
Lack of unity of invention 

Reasoned statement under Rule 66.2(a)(li) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the International application 

Certain observations on the international application 



1 




II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 
12.01 .2004 



Name and mailing address of the International 
preliminary examining authority: 

European Patent Office 

D-80298 Munich 
Off) Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
^ Fax:+49 89 2399-4465 



Date of completion of this report 
21.09.2004 



Authorized Officer 
Frank, H 

Telephone No. +49 89 2399-2695 



Form PCTyiPEA/409 (Cover Sheet) (January 2004) 

Best Available Copv 



INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/EP 03/05840 



I. Basis of the report 

1. With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to In this report as "^originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 



Description, Pages 

1 -7, 10-13 as originally filed 

8, 9, 14, 15, 16 filed with telefax on 03.06.2004 

Claims, Numbers 

1-15 filed with telefax on 26.08.2004 



Drawings, Slieets 

3/11-6/11,8/11 . as originally filed 

1/11,2/11,7/11.9/11,10/11, filed with telefax on 03.05.2004 
11/11 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 andfor 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 

listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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INTERNATrONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCjyEP 03/05840 



5. □ This report has been established as If (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c}). 

(Any replacement sheet containing sucli amendments must be referred to under item 1 and annexed to this 

report') 

6. Additional observations, if necessary: 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: 

No: 

Inventive step (IS) Yes: 

No: 

Industrial applicability (lA) Yes: 

No: 



2. Citations and explanations 
see separate slieet 
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Claims 1 

Claims 2-15 
Claims 

Claims 1-15 
Claims 
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INTERNATIONAL PREL^^iARY International application^^ PCT/EP 03/05840 
EXAMINATION REPORT - SEPARATE SHEET 



Re item V 

Reasoned statement with regard to novelty, Inventive step or Industrial 
applicability; citations and explanations supporting such statement 

1. Claim 1 



Document EP-A-1 153 653 already discloses in Figure 3 and the corresponding 
description (the references in parentheses applying to this document) a heat 
exchange unit (1) of the so-called multiservice type comprising 

a substantially cylindrical shell (2) closed at the opposite ends by respective 

base plates (2a, 2b), 

a plurality of heat exchangers (9) supported inside this shell and in fluid 
communication with the outside thereof, 

at least part of said exchangers are plate shaped exchangers, formed from a 
pair of juxtaposed metallic plates mutually distanced and perimetrically 
joined, to define an inner chamber intended to be crossed by a heat 
exchange fluid, 

wherein said plate heat exchangers are distributed in a plurality of groups 
being in communication with distinct heat exchange fluids, respectively, for 
carrying out corresponding, different, heat exchange services, 



Consequently, the present application does not meet the criteria of Article 33(1) 
PCX, because the subject-matter of claim 1 is not new in the sense of Article 33(2) 
PCT. 



2. Claim 2 

The specific configuration as defined in claim 2, 1, e. that the plate heat 
exchangers have a flattened configuration and are grouped in a cylindrical 
arrangement coaxial to the shell, where the plate heat exchangers are arranged 
according to a radial configuration does not appear to be known from, nor 
rendered obvious by, the available prior art. 

The subject-matter defined in claims 1 and 2 is thus both new and inventive in the 
light of the cited documents. Since the industrial applicability is to be readily 
recognised due to its intended use, the subject-matter of a combination of claims 
1 and 2 would appear to satisfy the criterion set forth in Articles 33(2), (3) and (4) 
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PCT. 

3. Claims 3 to 16 

Dependent claims 3 to 16, provided tiiey would have been referred back to the 
combination of claims 1 and 2, would contain modifications of the inventive fea- 
tures of the combination of claims 1 and 2 and would appear to meet also the 
requirements of Articles 33(2), (3) and (4) PCT. 
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13- Each annular distrdLbutor cluct 29 is connected to a 
single coaxial arrangement of plate exctiangers 13; the same 
goes for each annulaz collector duct 30. 

The aforementioned annular duets 29 and 30 are also in 
5 fluid conmunication with the outside of the heat exchange 
unit Ir through respective ducts 31 for feeding and 32 for 
discharging nid fluid, in nirn respectxnXy to 
ooe d£ t2» Ig^ufc. rn irMgsis IT mssOL ts^ s£ 
passages « fear ssitf eaccasanga cper»td^5'£lu±da?* 

10 .Thanks to the config^uration described above,; in particular 
• thanks to the use , of plate' exchangers 13,. an optimisation 
of the- hsat exchange between ' the operating fluici on' , the 
shell Bide and the operating fluids flowing inside the 
plate exchangers 13 is obtained. Moreover^ the problem of 
the txse of many operating fluids is solved in a sinple, 
cost-effective and easy to carry out «ay. 

#■ 

According to a preferred eobodiinantr the basket 14 is 
Intended to contain a mass of an apprqprxata filler^ for 
example marbles of inert solid xnaterial (not represented) r 
in which the plate exchangers 13 are immersed and 
supported. Such a solution allows to further increase the 
overall heat SKOhange ooef ficient of the heat exchange unit 
according to the present invention. 

According to a preferred aabodimant, an operating fluid, 
25 entering through the passage S and ceoning out from the 
passage 6, crosses the exchanger on the shell side, coming 
into contact with the outside of the plate exchangers 13, 
The remaining three operating fluids, enter through the 
passages 7 > 8^ P and are distributed separately, through 
30 the feed ducts 31 which extend from, the aforementioned 
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passages 7 ^ B. 0^ the annular distributor ducts 29 and the 
distributor connectors 27, each inside a different coaxial 
ccmcentric arrangement of plate exchangers 13. At the 
outlet of said plate exchangers 13, the aforementioned 
three operating fluids cross the collector .'connectors ZB, 
enter inside the respective annular collector ducts 30, to 
be transported, through the outlet ducts 32, to the 
zespectiva discharge passagee ffTffj ITj TP 



C, t» cbitaSas. t^ptisial lieat: eaadiaztge «ffl«l«acj' 
between the operating fluid on . the . shell aide and the 
operating'; fluids ' flowing, inside the,, plate 'egchkngefs 13, 
•;the... operating .fliiid oii . the.' shell side; should:.. cross the' haat 
•exchange unit in-a. subslUntially radial, direction. ■ 

This is advantageouaXy obtained thanks to the passage of 
thft operating fluid oa tiia shell side through *n ' i . nT»r» pa g ift ' 
IS, £rea which, ^hroo^ t&e perforated wall 15 « gfyl < ji ^ cf 
the basketr said operating fluid will enter Into said 
basket, flowing in a radial . direction through the 
concentric and coaxial arrangements of plate exchangers 13. 
Frcaa here, through the perforated wall 17 inside the 
basket, aald operating fluid shall come out from said 
basket, to enter into the central diict 18, which leads to 
the outlet passage 6. 

This allows said operating fluid to eKohange heat, along 
its path inside the heat exchange unit, in sequence with 
the operating fluids inside the plate exchangers 13, in 
such a way allowing a heat exohanga with a uniform gradient 
starting from the outer cylindrical wall 15 of the basket, 
through the different concentric rows of plate exchangers 
13 up fco the central collector duct 18. jSaid operating 
fluid on the shell side can, if necessary, also carry out 
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the outaidd through a respective tubular connector 27, ZB, 
foreseen in said exchanger 13, in correspondence with the 
short side 22a thereof, from which the separator plate 4.6 
overheuags . 

5 With the present configuration, thanks to the inclined 
separator plate 4 6, the fluid proceeds along a path with a 
gradually increasing cross--sectiCTir this allows, vhaa tte 
^erat:iji7 'SbaSA 1st eyst i o a most. unrVj.yu an «qpe3»ieo. 
eaoMd by ^« tnnezalnare, the speed : o£ said operating 
10:-, fluid to. be kept constanti balancing . the expansion with, a' 
greater .volume a^^ailable. to the fluid. ' • ' \ ' 

• .According to an alternative • embodiment , of the , present 
invention .{figureis -10 to 13) , . each : exchanger 13 is 
equipped, in correspondence with the opposite long sides 
21r idLtH a. distdlnztxoii duct 43 and respectxvely a 
collector duct 49 off said opiating fluid. The ducts 48 and 
49 are, on one slda^ in, fluid cOTnnmieation with said 
chainber 26 through at least one, but preferably a plurality 
of openings or holeff SO and SI, withu which they are 
equipped along one or more generatrices and,^ on the other 
side, with the outside of the exchanger 13, through 
respective connectors 27 and 28 for the entry and exit of 
said operating fluid. 



According to a preferred embodiment of the present variant, 
©aid ducts 48 and 49 are ^formed" directly in the long 
sides 21 of the exchanger 13, at the time of the drawing 
and perimetric welding of the metallic plates 23 and 24 
which constitute it. Advantageously, they are obtained 
through welding lines 52a, 52b, extending parallel to the 
30 long sides 21, at a predetermined distance from the 
j perimetric weldings 26, whereas the openings S0S3^, 51&3fe 
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for the passage of fluid are obtained through appropriate 
interruptions of such weldings SZa, S2b. 

Moreoverr according to this alternative einbodiiaent, ' the 
inner chamber of each exchanger 13 is subdivided into a 
5 . plurality of chambers 55 ^ not . directly communicating with 
each other and obtained, for example^ through. a 
corresponding plurality 15f welding lines 55 of the mataJJULc 
plates 23, ^rrrafiiaj parallel i» thB atort gjdws 22 »C 
thm ttithanger 13, In other words perpendicular to the 
10 . ciistributpa:" and collector .ducts .48> 43- thereof /.Each 

. chamber 55 ia . iii fluid coxnmuni cation with said' distributor • 
•. .duct . 4.8.,. through .at least one. opening. 50 '.thereof - and with^T' - . 

>aid.;. collector; diict;.' 49 /-.through'*' at least'.: one \opening '51..••V^^^''■• '^K^: ■• 
: .'^.thereof ■ • 

15 ^hlB a ltgrcat ive cran-fiQurmtiooL allow tbs flow of t2» 
operating fluid, dithin thm eaccftOTgrnrs 13, to bs directed 
in the intended direction, for e2;axRple and in particular in 
the radial direction with respect to the axis of the 
reactor, with the consequent improved heat esecfaange 

20 efficiency. 

In accordance with the present invention^ said chamber 26 
of said exchanger 13 may have^ as represented in figure 14, 
a variable sise along the direction parallel to the line of 
the inlet connectors, i.e. the distance between the plates 
zs j 23ar, 241b increases or decreases along said direction, so as 
to advantageously obtain a variation in speed of the 
operating fluid in the flow direction of the operating 
fluid itself. 

According to a preferred eirtbodijaent, in the inner chamber 
30 2 6 three sones 54ar 54c, 54e following each other in the 
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P. 8 



I aforeoieatipne* flow direction Aft-Ksf the operating fluid are 
•iefined, each of the three having a constant size but 
different as regards the other two zones. More 
specifically, said size shall be at its oaxisnim in the sone 
S4ar at its ninisinm in the zone 54e and iateanedlate 
between these two at S4c. Said sones 54a, S4c,. 54e 
ccaamuaicate with each other throtagh oonneetox zones 54b^ 



IS 



zo 



10 I Of . folding lines CPl and P2, respectively, en ' the leffce fe^ 

^^"^ ■ oa •the "■rightfe^fei^ , . of t he ' spne • ; 54bj P3 and P4,-.-.' 
. respQctival^,.- . on_ths_lsftefe^, and on 'xhm- rlgKtfe ^J^^ 
•sone. 54d) "realised' in- the' opposite plates . ■••■/ 

This . embodimant allows, in a siinple manner • from the 
constructive point of view, to keep snbatantially constant 
the beat escdsang* ec^eity (tbanks to the xedaotieo Sat the 

passage section thereof) and the efficiency of the heat 
exchangers 13, following the variation in density of the 
operating fluid inside the plate, with the consequent 
variation in speed which is thus kept preferably constant. 

The invention thus conceived is susceptible to further 
variants and modifications all of whiCh are within the 
capabilities of the man skilled in the art and, as such, 
fall within the scope of protection of the- invention 
2a itself, as defined by the following claims. 
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CLAIMS 



cylind rical 



1. Heat exchange unit (1) of the so- 
type con^jri^ing a substantially 
closed at the opposite ends by respective 
4)r a plurality of heat exchangers (13) 
this, shell and in* fluid conimuni.cation 
thereof, characterised in that at 



ca] led 



least 



fz: I 



jeer- 



f*3cchangT7T axe boac— shaped pla^e excha&^es 3 
pair ^ Jixactaposed metalXxc^ pl^^es 
distanced and perimetrically joined, . to 

chainber.- (2 6) intended- to . be crossed [hy. 
•fluid,-., a ' arroup of' ,i _ prede.tesrrdinsd . nuinb 
exchang.ers. (13.) sharing an- inlet (27) and 
that one or more of said plate exchanger 
the supply of one of the predetermined 
the ZBultlservice beat eschange nnit (X) 
Bgcfrgngg serv±Ks are coxabiiK^ inside aaidi 



multiservice 
shell (2) 
base plates (3, 
supported inside 
t^ith- the outside 
part of said 
formed fciac. m 

. 241 mm33,r 

define an inner 
a hest 'snichan'gs.. 
of.-, aaid"; plats" 
cutlet (28)- .so • 
contributes 'to 
provided by 
different 
shelX C2>- 



an 



ser< 'ices 



2. Heat exchange tmit according to claim 
in that said plate exchangers (13) 
20 configuration and are grouped in a 

coaxial to the shell (2)^ where said plat€ 
are arranged according to a radial conf igui ation 



he .ve 



cylindi ical 



3 . Heat exchange unit according to claim 
in that said plate heat exchangers (13) ax 
25 plurality of coaxial and concentric 

group of plate exchangers (13) comprises a3 
(13) of a same coaxial and concentric arrai 



4. Heat exchange unit according to any one 
claims characterised in that said substantially 
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1, Characterised 
a flattened 
arrangement 
exchangers (13) 



Z, characterised 
a supported in a 
ts and a 
1 the exchangers 
gement • 

of the previous 
cylindrical 



m pm 
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shell (2) is filled with a filler in 
of plate exchangers (13) is izomersed. 



whictn said plurality 



5. Heat exchange unit according to claim 
in that said metallic plates (23, 24) of a 
5 exdhanger (13) are joined together throu^ 
welding points (34) which give a 
look^ 



in ^at said welding points (34) 

""quinconce' and/or in square pitch* 



riR.544 



P. 9/^11 



1, characterised 
I least one plate 
a plurality of 
jilted 



subst antially • 



6r 

dlxstrilsnt^d^ is. 



7.. Heat", a^zchange" unir: z^oc^ordLiig te clcair^ J 1,. .■ cniradpsrissd 



with 



■ in ' that said , heat exchangers 13 , have ' 
' rectangular . flattened . configurationr 
sides (21) parallel to the axis of the 
15 opposite short sid es (22a, 22bl arzancs 
said shell (2): and equipped on opposite 
2213) with connectors for the entry (27) 
fluid. 



substantially 
opposite^ . long 
shell (2) , and 
radial ly Insldft 
dhox^ sidm {22a, 
ind exit (281 of 



8,., characterised 



a. Heat exchange unit according to claint 
20 in that at least one distributor (35) is fixed to a wall of 

at least one exchanger (13) in a predeterm: .ned intermediate 

position as regards the two opposite s^ort sides r22a|. 

22b) / connected, on one side^ with said 

said exchanger (.13) and, on the other 
25 (39) for feeding fluid. 



9. Heat exchange unit according to claim 
in that said distributor (33) comprises 
essentially forming a. channelling which, when 
metallic plate (23) of said at least one 
30 forms ' with it a chazciber (42) in 
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chazDber (26) of 
de, with a duct 



conmund cation 



9, characterised 
a carter (41) 
fixed to said 
exchanger (13) r 
with the 



15 



25 
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inside of the exchariger 
through-holes (40) . 



(13) through 



NR.544 




a plurality of 



Xr characterised 



10, Heat exchange iinit according to claim 
in that at least one of s^id. exchangers ( L3) is internally 
5 equipped with a separator plate (46) r ea tending from one 
side (22a).-. -of said, exchanger (13), tcwa::ds a side---(22b> 
opposite it and from which said plats (46) 
predeterminsd. spaced relationship, said [ sepasattor 



(46) ha.v±xDc^ 3 lyredetermi n^d length> Xe^s tbsss^.-X^^^ 



iong sides 

incliaatioTt . 



(21) r as to , which it: . h^a 



in 



pregtst:^i^r:r;fi,:aa'd 



11. "iHaat fercCiiangs unit . • acbcrcilrig tc ■ ci^im 
in that at least one of said exchangers. ( 
equipped in , correspondence with the 
(21) of at least one distributor/callectar 
duct (48) being connected, on one side, 
(26) through at least one opening (50) 
side, to the outside of the exchanger 
connector (27) - 



13) . ' is ; . internally 
opppsite long sides 
duct (48) r said 
to said nhf»Trber 
altxd, on the other 
(13) r through a 



12 * Heat exchange unit according* to claiia 
in that said duct (48) is formed directljr 
(21) of the exchanger (13) • 



13, Heat exchange unit according to claim, 
in that said at least one exchanger (13) 
a plurality of chambers (55) . 



12 f characterised 
siibdivlded into 



14. Heat exchange unit according to claim 
in that said plate exchangers (13) define 
(26) of variable size growing in the 
Imaginary line joining the connectors (27, 



2r characterised 
in a long side 



Br characterised 
an inner chamber 
direction of. the 
2B] . 
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acoordiii5 to claim' 
in that said plate exchangers (13) clafine 
(26) of variable size decreasing in the 
imaginary line joining the connectors (21, 



NR. 544 P. 11/11 



a, characterised 
an inner chamber 
direction of the 
26) . 
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